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Takotsubo cardiomyopathy is a recognized cardiac syndrome that mimics acute coronary syndrome,
without occlusion of the coronary artery. This syndrome is usually triggered by emotional or physical
stress. Acute infection as a trigger condition is rarely reported. We report a case of an elderly womanwho
experienced chest pains with ST-segment elevation on electrocardiography, and who was later conﬁrmed
to have this cardiac syndrome by cardiac catheterization in coexistence with shock status related to
suspected acute infection.
Copyright © 2014, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
LLC.  Open access under CC BY-NC-ND license.1. Introduction
Takotsubo cardiomyopathy (TTC) is an acute clinical syndrome
that mimics anterior wall acute myocardial infarction, character-
ized by symptoms such as chest pain and dyspnea, electrocardi-
ography (ECG) change with ST-segment elevation, minimal
myocardial enzymatic release, transient wall motion abnormality
involving the apex and middle portion of the left ventricle, in the
absence of coronary artery obstruction.1,2
This syndrome, although infrequent (observed in only 5% of
female patients presenting with chest pain and ST-segment
elevation on ECG3), has been most frequently observed in post-
menopausal women after emotional (such as unexpected death of
relatives, arguments, and vigorous excitation) or physical stress
(particularly pain from different organic etiologies), but sepsis or
acute infection triggering this condition is infrequently reported.
We report a case of infection-related stress phenomenon
complicated with shock status, in which the initial manifestation
was similar to anterior wall myocardial infarction, and in which
later diagnosis by coronary angiography and left ventriculography
conﬁrmed the presence of TTC.i Christian Hospital, Number 1, Tie
erms of the Creative Commons At
ribution, and reproduction in any
linical Gerontology & Geriatrics. P2. Case Report
A 72-year-old female poultry industry worker who was diag-
nosed with stage 5 chronic kidney disease, secondary to chronic
glomerulonephritis, and wasdaccording to the statement of her
sondreceiving regular hemodialysis and hypertension, had acci-
dentally injured herself on the right heel while working, causing a
laceration wound. She had cleaned the wound simply using clean
water and povidone iodine solution that she bought from the
pharmacy. Two days later, she became symptomaticdincreasing
weakness, dry cough, sore throat, chills, and dizzinessdwhich
caused her to fall down. She came to the emergency department
(ED) for help. The results of her initial physical examination
revealed a body temperature of 36.8C, a blood pressure of 109/
54mmHg, a pulse rate of 109 beats/min, and a respiratory rate of 18
breaths/min. The breathing sound was coarse; her heartbeats were
regular without audible murmur; the abdomen was soft without
tenderness, and no palpable mass or hepatosplenomegaly was
noted; her extremities were cold, but her pulses were preserved. A
lacerationwound nearly 3 cm in length and 2e3mm in depth, with
redness, swelling, and purulent discharge was observed on theshan Road, Puli Township, Nantou County 54546, Taiwan.
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able, as was the initial ECG. The results of her initial blood test were
as follows: white blood cell count, 17,000/mL; segment neutrophils,
86%; lymphocytes, 7.7%; monocytes, 5.9%; eosinophils, 0.1%; and
basophils, 0.2%. The C-reactive protein level was 7.95 mg/dL. A
blood sample was obtained for bacterial culture and virology study
and the laceration wound's discharge culture. During observation
in the ED, she started having chest pain, characterized as a
squeezing retrosternal pain, which is associated with respiratory
distress. ECG showed sinus tachycardia with ST-segment elevation
on leads V2eV4 (Fig. 1). Meanwhile, the patient's blood pressure
dropped to 95/50 mmHg, and she rapidly progressed to respiratory
failure, eventually requiring support with an endotracheal tube and
mechanical ventilator. Anterior wall ST-segment elevation
myocardial infarction was considered. An emergent coronary
angiography was performed as soon as informed consent was ob-
tained. Coronary angiography showed no evidence of obstruction
or stenosis of any of the three coronary arteries in spite of minor
signs of atherosclerosis change (Fig. 2), and no evidence of coronary
vasospasm. The left ventriculography showed apical ballooning
with akinesia, and contractility on basal segments was preserved
(Fig. 3). At the same time, the ED reported that her creatine kinase
level was 1787 IU/L (normal range, 26e140 IU/L), creatine kinase-
MB form was 38.4 U/L (normal range, 2.3e9.5 U/L), and troponin I
was 25 ng/mL (normal, < 0.5 ng/mL).
In consideration of the contaminated wound on the patient's
right heel, acute infection-related stress phenomenon complicated
with respiratory failure, shock, and stress-induced TTC was noted.
We transferred her to the intensive care unit. A pulmonary artery
catheter was inserted for hemodynamic monitoring, and it yielded
the following data: low central venous pressure (0e1 mmHg;
normal range, 1e6 mmHg), low pulmonary capillary wedge pres-
sure (4e6 mmHg; normal range, 6e12 mmHg), low systemic
vascular resistance index (1460 dyn s m2/cm5; normal range,
1600e2400 dyn s m2/cm5), and cardiac index within normal range
(2.4 L/min/m2; normal range, 2.4e4.0 L/min/m2). Septic shock was
highly suspected. Guided by measurements from the pulmonary
artery catheter, intravenous hydration with crystalloids for volume
resuscitation, intravenous infusion of dopamine, and empirical
broad spectrum antibiotic therapy with intravenous piperacillin/Fig. 1. Electrocardiography: sinus tachycardia, ﬁrst-degree atritazobactamwere given. Hours later, frequent short-run ventricular
tachycardia and a new onset of complete right bundle branch block
were observed. A stat amiodaron 150 mg intravenous infusion was
added to the treatment. Serum electrolyte levels were checked,
including sodium, potassium, magnesium, and calcium (these were
within the normal range). Within 12 hours from admission, this
patient developed idioventricular rhythm and complete atrioven-
tricular block, was unresponsive to atropine and temporary pace-
maker pacing, and soon after progressed to asystole. After more
than 1 hour of cardiopulmonary resuscitation, the patient died.
Reports from our laboratory indicated that both bacterial culture
and viral serology were negative.3. Discussion
TTC (also known as stress-induced cardiomyopathy, transient
left ventricular ballooning syndrome, ampulla cardiomyopathy, or
broken heart syndrome) is an acute cardiac syndrome mimicking
acute ST elevation myocardial infarction that is characterized by
transient systolic dysfunction of the apical and/or mid segments of
the left ventricle in the absence of obstructive coronary artery
disease. The Japanese term “takotsubo” describes the shape of the
octopus trap that is similar to apical ballooning of the left ventricle
in this syndrome.
The proposed Mayo Clinic criteria for the clinical diagnosis
include the following: (1) transient hypokinesia, akinesia, or
dyskinesia of the left ventricular mid segment with or without
apical involvement (the regional wall motion abnormality extends
beyond a single coronary artery distribution); (2) an absence of
obstructive coronary artery or angiographic absence of acute pla-
que rupture; (3) a new ECG abnormality (either ST segment
elevation and/or T wave inversion) or elevated cardiac troponin;
and (4) the absence of a recent signiﬁcant heart trauma, intracranial
bleeding, pheochromocytoma, myocarditis, or hypertrophic
cardiomyopathy.4
The prevalence of this syndrome ranged from 0.7% to 2.5%, with
striking female predominance. Overall, 90.7% were women, with a
mean age ranging from 62 years to 77 years. Collectively, case series
or studies concluded hypertension was conﬁrmed in 43e49% ofoventricular block, ST-segment elevation on leads V2eV5.
Fig. 2. Coronary angiography: no obstruction was observed in any of the three coronary arteries.
Fig. 3. Left ventriculogram showed preserved contractility of basal segments with
apical ballooning (indicated by white arrows).
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smoking in 20e23% of patients.1,2
The most commonly reported symptoms are chest pain
(67e83% of patients) and dyspnea (17e20%), and physical stressors
are identiﬁed in 37% of patients and emotional stressors in 36.2%.
However, in one-third of the patients the stressor could not be
identiﬁed.2
Clear distinction of TTC from anterior wall ST elevation
myocardial infarction based on ECG or laboratory investigation in
the initial presentation is difﬁcult. The most common ECG ﬁndings
in this syndrome are ST-segment elevation in precordial leads
(83%), T wave inversion (64%), and pathological Qwave (31e40%).1,2
A study conducted by Jim et al5 found that in this syndrome, more
ST elevation in inferior leads, absence of ST depression in inferior
leads, and ST elevation of 1.0 mm in lead II (with 62.5% sensitivity
and 92.6% speciﬁcity) are highly suggestive of TTC. Elevation of
cardiac biomarkers is common, and troponin I or troponin T is
positive in 86.2% of patients, as is creatine kinase-MB in 73.9%.1,2Based on these clinical data, noninvasive studies are unable to
differentiate this syndrome from acute anterior myocardial
infarction. The exception is cardiac magnetic resonance imaging,
which helps to identify pathological myocardial necrosis by delayed
hyperenhancement and left ventricle motility; however, this
technique is time-intensive and impractical in the emergent sce-
nario. Emergent coronary angiographywith left ventriculography is
the most effective study to conﬁrm the diagnosis,2,6 as 10% of pa-
tients presenting to the emergency room with chest pain and ST
elevation on the initial ECG do not have coronary occlusion, and 5%
of female patients with these characteristics are later proven to
have TTC.3,7
The pathophysiological mechanism is still unknown, but mul-
tivessel coronary vasospasm, coronary microvascular dysfunction,
and catecholamine cardiotoxicity have been proposed as possible
mechanisms.1,2 The activation of the sympathetic system during
stress, causing the elevation of the catecholamine level in the cir-
culation, seems to play the pivotal role.8,9 Severe acute infection can
cause the above-mentioned physiological response and theoreti-
cally may precipitate TTC in susceptible individuals.
De Giorgi et al,10 in a minireview of 27 reported cases related to
acute infection-induced TTC, found female predominance of the
disease (74%, which is compatible to data from previous studies),
with bacterial infections being the most frequent cause (23 of 27
cases, 85.2%). The outcomes were favorable in all 27 cases, and
patients were discharged after a few days of treatment. According
to the review from Bossone et al,11 however, the mortality rate in
TTC ranges from 0% to 8%, with a higher prevalence in male
patients.
Our patient hadmet all four proposedMayo Clinic criteria for the
diagnosis of TTC. She was a postmenopausal woman with a long
history of hypertension and CKD. She had chest pain and respiratory
distress, the ECG showed ST elevation on the chest leads, patency of
coronaryarterieswas conﬁrmedbycoronaryangiogram, and the left
ventriculography showed apical ballooning compatible to TTC. The
most likely stressor we could identify was an infection of the right
heel that caused acute infection, and the clinical presentation and
measurement of pulmonary artery catheter's data had supported
the condition of septic shock. Although we treated her using intra-
venous hydration, dopamine infusion, empiric antibiotics treat-
ment, and mechanical ventilator support, the patient died.
Currently, there are no guidelines or evidence-based therapies
for TTC, and treatment of the underlying stress is the mainstay of
the treatment. Using angiotensin-converting enzyme inhibitors,
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of heart failure is a reasonable approach. Decision making becomes
more complicated if the patient presents with hypotension and/or
left ventricle outﬂow tract obstruction, as vasoactive drugs such as
dopamine or norepinephrine should be administered cautiously
because catecholamines play an important role as triggers in the
pathophysiology of the syndrome.
In conclusion, this recognized cardiac syndrome, although
infrequent, should be a part of differential diagnosis in the ED,
especially in elderly women with chest pain.
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